The important structural feature of most of these compounds is that they contain a hydroxymethyl group attached to the guaiacol nucleus, as seen in 3-methoxy-4-hydroxybenzyl alcohol.
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Neural crest tumors usually produce excessive amounts of catecholamines (dopamine, norepinephrine, epinephrine), which are metabolized to a wide variety of products before being excreted in the urine (1, 2) . One of the most common of these metabolites is VMA,' a compound excreted in increased amounts in a high percentage of cases regardless of whether the tumors are seen primarily in adults (pheochromocytoma) (3) (4) (5) or children (neuroblastoma) (6-8). Screening tests for increased VMA excretion are commonly requested of many laboratories. This has led to the development of several closely related rapid chemical methods based on the coupling of diazotized aromatic amines with VMA to produce azo dyes having characteristic colors (9-il).
Although reports vary, many believe these tests to be highly nonspecific, in that they give positive results with a great number of related metabolized compounds (11) either produced from a normal diet (9) or stimulated by certain drugs and toxic substances (11, 12). Nevertheless, very little objective information is available concerning the exact chemical specificity of these tests. For this reason, we undertook the current study in an attempt to more clearly define the chemical reaction with respect to the type of chemical structure needed, not only to react with the diazotized amine, but also to produce the characteristic color that constitutes a positive result. The procedure used was identical to that previously described (10) . Where 2,4-dinitroaniline and aniline were used as electrophilic agents, they were prepared and tested in exactly the same manner. The "spot test" was done as suggested (11). 
Materials and Methods

Chemicals
Results and DiscussIon
The coupling reaction between diazotized aromatic amines and other aromatic substances is quite selective, because diazotized compounds are relatively weak electrophilic agents (13) . One can improve the coupling reaction by either increasing the electron density on the ring of the latter or by increasing the electrophilic nature of the former. In the first case, this is accomplished by having electron donating groups (-OH, -OCH3, etc.) attached to the benzene nucleus. In the second instance, the diazo compound is made stronger by having electron-withdrawing groups (-NO2, -COOH, etc.) on the molecule. Thus, when one compares the coupling reaction of diazotized aniline, p-nitroaniline, 2,4-dinitroaniline, and 2,4,6-trinitroaniline, he should expect a progressive increase in the electrophilic character as the number of nitro groups increases. As the reagent gets stronger in its electrophilic nature, however, there is a corresponding decrease in the specificity of the reagent such that it will react somewhat indiscriminately with many aromatic compounds.
Using the first three substances, we found this to be true. It appeared to us that p-nitroaniline was the most suitable reagent for screening, because it gives an ideal color reaction with VMA, yet is intermediate between the other two agents in its reactivity with the other substances tested (Tables 1 and 2) . Table 1 lists the compounds, arranged essentially in order of their structural complexity, that either failed to react significantly (pale yellow, yellowgreen, green) or that reacted (yellow, yellow-orange, salmon-pink) but did not produce the characteristic mildly, but fails to produce the proper color). Third, diazotized p-nitroaniline, surprisingly, displays considerable indifference to the guaiacol nucleus once a third functional group is added to the ring. This finding is quite different from the view that all one needs is a guaiacol structure for the reaction to be positive (14) . Indeed, most substances containing this arrangement of atoms do not react, or when they do, fail to produce the proper color. Fourth, the most important configuration for a positive reaction is apparently the presence of a hydroxymethyl group on the guaiacol nucleus, as found in the parent compound, 3-methoxy-4-hydroxybenzyl alcohol.
Every compound we tested that had this configuration gave a positive test (Table 2) .
From the evaluation presented above, it is still very difficult to explain, in some cases, why certain compounds react and produce the appropriate color while others do not. For example, the hydroxymethyl group is more electron-deactivating than are several other groups that do not even react, as indicated by their near absence of color (3- (14) .
Over the past three years, we have performed well over 160 screening tests for VMA on unselected urine specimens with one false-positive result (0.67%). During this time we have seen eight positive cases, each of which showed increased excretion of VMA when that metabolite was measured. In each case, the tumor subsequently removed was identified as a neuroblastoma or ganglioneuroblastoma by usual histologic criteria. During this period we had one case of an undifferentiated neuroblastoma that was negative for VMA by the screening test. Quantitative studies, however, were normal for both VMA and HVA. We have seen no instance where there was a negative screening test and an increased quantitative VMA value. However, this is possible and will be discussed below.
On the basis of our clinical experience with this it does not constitute a falsely positive laboratory test because VMA excretion is indeed increased. Third, a tumor is responsible for the excess metabolite.
The first two possibilities must be interpreted on their own merits, and it rests upon the clinician to ask for a repeat test, after proper prior precautions, if either appears to be a possibility.
Neither of these has been a problem in our pediatric population.
Of interest in this respect, glyceryl guaiacolate, a substance present in cough medicines, has been cited as producing false-positive reactions (11). This compound does not react directly, as would be expected from an examination of its chemical structure (Table 1 ) and in light of the current interpretation of the coupling reaction. On the other hand, concern for its metabolites seems real. Two of us (S.F. and R.E.H.) took this medication for 18 h (two teaspoonsful every 3 h). All urine was collected and each sample appropriately checked. In each case an unusual bronze color was formed, signifying reaction but a negative result.
It has been reported that 3-methoxy-4-hydroxyphenylethyleneglycol may be the major metabolite in some neuroblastomas (14) . This compound If the 24-h urine volume is 1500 ml or more, the VMA content would have to be at least 15-20 mg to give a weakly positive result. The excretion of 12-14 mg/day would be reported as negative by the screening method (less than 1 mg/dl).
For this reason, we recommend that the screening test be repeated if the specific gravity of a random urine is less than 1.010. Adults should probably have their fluid intake decreased to keep the 24-h urine volume to about a liter. In children, the volume rarely exceeds this amount, because most of those tested are under 5 
